Dear Editor,

I
am Dr. João Beato, from the Ophthalmology Department of Sao João Hospital Center, Porto, Portugal. I write to present a case of combined penetrating keratoplasty (PKP) with temporary Eckardt keratoprosthesis, pars plana vitrectomy (PPV) and Ahmed glaucoma valve (AGV) implantation into the ciliary sulcus in a patient with previous history of open globe injury (OGI). Eye trauma resulting in an OGI is a leading cause of unilateral visual loss in young patients [1] [2] . It represents an important public health problem, with an estimated global incidence of 3.0/100 000 persons per year [2] . The injuries are most frequently caused by sharp objects, followed by blunt mechanisms [1, 3] . Domestic accidents related to hobby activities represent the most frequent context of trauma, and men are typically more affected than women [4] [5] [6] . Ocular trauma can result in significant visual morbidity. Many of these patients undergo extensive surgical rehabilitation for their OGI [7] [8] [9] [10] . Visual recovery after trauma is usually challenging and depends on the nature and extent of the initial lesions [10] . On the other hand, intraocular pressure (IOP) elevation can occur as a direct result of the initial eye injury or secondary to multiple intraocular surgeries [9] [10] [11] . The lifelong management, outcome and prognosis of OGI still remain largely unaddressed in the literature [3, 5, [8] [9] .
An eight-year-old boy, with no systemic or ocular known disease, was referred to our Emergency Department, in am Brand, Germany) after fixation to scleral wall with 10-0 nylon. Conjunctiva was sutured to the limbus with 8-0 nylon sutures. The Eckardt keratoprosthesis was then removed and the corneal graft (7.25 mm diameter) was placed and sutured with sixteen interrupted 10-0 nylon sutures under a low fluid infusion pressure of 5 mm Hg. Finally, the infusion cannula was removed and the sclerotomy closed. On the first day after surgery, corneal graft was transparent and the tube was properly placed in the sulcus (Figure 2 ). At the 12mo postoperative visit, BCVA was 20/200 and IOP was 15 mm Hg with no hypotensive medication ( Figure 3) . In the present case report, we emphasize the importance of long-term follow-up in patients with OGI. Also, we show that a multidisciplinary approach may be mandatory for surgical rehabilitation of these eyes. Ocular trauma remains a subject of controversies and the strategies for optimal management of OGIs are still under debate [12] . Surgical outcomes of injured eyes have been reported with diverse success rates [4, 10] . Previous studies demonstrate that eyes requiring multiple procedures were found to have an overall worse postoperative visual acuity [10] and also higher rates of OHT and glaucoma [9] . Older age, lens damage, need for PKP were also identified as important risk factors for worse functional outcomes [4] [5] 9, 11] . In our patient, ocular injury occurred in childhood and we were able to recover vision and control IOP for several years. However, in the long run, complications in the anterior segment, in particular, anterior peripheral synechiae with IOP increase, capsular bag-IOL subluxation with pigment dispersion and corneal decompensation lead to further surgeries.
In a study regarding OGI outcomes, Turalba et al [9] found that 12% of the patients required glaucoma surgery and all of them had between 1 and 3 previous intraocular surgeries (including open globe repair). Most of the patients underwent surgery within the first 6mo and only 3 patients needed glaucoma surgery >2y after the injury. Chronic angle closure glaucoma was often the indication for glaucoma surgery performed more than a year after an OGI showing the importance of life-long follow-up in these patients [9] . In our case, the development of anterior peripheral synechiae and, later, pigment dispersion, lead to an IOP increase of difficult control with medical therapy. Moreover, intraocular inflammation associated with the multiple surgeries might have contributed to the IOP rise. Corneal endothelium is another concern in these eyes. Multiple surgeries contribute to endothelial failure and PKP is frequently needed [9, 11] . Although PKP is often associated with an increased risk of OHT and secondary graft failure, preserving ambulatory vision is frequently possible [13] . In our patient, eighteen years and four ocular surgeries later, a bullous keratopathy developed and IOP increased again despite maximum tolerated hypotensive topical therapy. As it would not be possible to rehabilitate this eye with a single procedure, we decided to perform a multidisciplinary approach in order to provide long-term IOP control and corneal transparency. Although this combined approach implied a significantly increased risk of complications, such as intraoperative choroidal hemorrhage, it allowed us to address all the problems (bullous keratopathy, retroiridian lens subluxation and uncontrolled OHT) in a single episode of anesthesia, with faster patient's recovery. AGV was our choice for IOP control; however, a cyclodestructive procedure could have been used. Vitrectomy allowed us to place the AGV tube into ciliary sulcus, which seems to improve safety regarding corneal endothelium [14] but with the same effectiveness of anterior chamber AGV implantation [15] . Temporary Eckardt keratoprosthesis [16] was a valuable option that allowed PPV and insertion of AGV tube into ciliary sulcus. It was rather challenging to perform a scleral tunnel for the AGV tube, since the interface between Eckardt keratoprosthesis ® and patient's cornea was not completely leakproof. The placement of donor cornea at the end of the surgery, under a low fluid infusion pressure, aimed to preserve its endothelium; however it was difficult to suture the graft because the patient was aphakic with low ocular tonus. To our knowledge, there have been no reported cases with PPV, AGV and PKP with temporary Eckardt keratoprosthesis performed at the same intervention. According to our experience and literature data, placement of the Ahmed valve in conjunction with PKP may be a safe and effective procedure in the short term [17] . The placement of the tube into the ciliary sulcus and vitrectomy may reduce the likelihood of graft decompensation.
